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DRIVE ROLLER ASSEMBLY 

REFERENCE TO RELATED APPLICATIONS 
[001] This application claims the benefit of provisional 
application serial no. 60/436,209, filed December 23, 
2002. 

TECHNICAL FIELD 
[002] The present disclosure relates to drive or pull 
rollers typically used for pulling print media within, 
or in conjunction with, a printing apparatus. 

BACKGROUND OF THE INVENTION 
[003] Drive roller assemblies are required to create 
sufficient force for pulling print media and to 
distribute that force evenly across the width of the 
media. Problems which can occur include the bending of 
rollers used over extended widths of print media and the 
unequal forces applied at different points across these 
extended widths as a result of such bending. Whereas 
hard rollers may be constructed to avoid bending over 
the significant lengths required, creating sufficient 
force for pulling typically also requires a pressure 
roller having a deformable surface. The problem of 
roller bending occurs in such pressure rollers due to 
their being pressed against the drive roller. Thus, it 
is typically advantageous to improve the frictional 
force created by drive rollers and to provide an even 
distribution of such force across the width of the print 
media . 
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SUMMARY OF THE INVENTION 
[004] The present invention relates to a drive roller 
assembly for pulling print media within, or in 
conjunction with, a printing apparatus. One form of the 
drive roller assembly of the invention includes a rigid 
drive roller having a hard outer surface. This rigid 
drive roller works in conjunction with a pressure roller 
having a deformable surface, such as rubber, which 
surface is used for pressing (or nipping) the print 
media against the hard surface of the drive roller. 
[005] In one embodiment, the drive roller is defined 

by a length and a second pressure roller is employed in 
conjunction with the first mentioned pressure roller. 
The two pressure rollers are adapted for pressing print 
media against the hard surface along substantially 
different portions of the drive roller length. The two 
pressure rollers may be arranged to collectively contact 
the hard outer surface over the entire length of the 
drive roller and may be mounted in line or at different 
but adjacent radial positions with respect to the drive 
roller . 

[006] Another form of drive roller assembly is disclosed 
herein which includes a rigid drive roller having a 
length and a plurality of pressure rollers adapted for 
pressing print media against the drive roller over 
substantially different portions of the drive roller 
length. Each of these pressure rollers may be mounted 
at a different radial position with respect to the drive 
roller, and these different radial positions may be 
adjacent to each other. The pressure rollers may be 
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mounted in line or they may overlap in the direction of 
print media travel. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[007] For a better understanding of the invention as well 
as other features thereof, reference is made to the 
following detailed description of various preferred 
embodiments thereof taken in conjunction with the 
accompanying drawings wherein: 

[008] Fig, 1 is a representational cross sectional 

side view of a drive roller; 

[009] Fig. 2 is a representational cross sectional 

side view of a pair of pressure rollers arranged in 
conjunction with a single drive roller; 

[010] Fig. 3 is a representational perspective view 

of another drive roller assembly according to the 
invention; and 

[011] Fig. 4 is a representational end view of the 

drive roller assembly of Fig. 3. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[012] Fig. 1 shows a drive roller 10 including a central 
axis of rotation 11 and a hard outer surface 12. The 
opposite directions of axis 11 may also be thought of as 
opposing axial directions, or opposing directions of 
helical rotation. A coating may also be provided to 
outer surface 12 to increase friction when the roller is 
in contact with a sheet or a web of a print material. 
Although the roller 10 is illustrated with grooves 14, 
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16 in the surface 12, the surface can be smooth or 
fabricated with desired roughened features. 
[013] Fig. 2 is a representational cross-section of 

one of the grooves 14 formed on the surface 12 of drive 
roller 10. A layer of print media 20 is shown along 
surface 12 and passing over groove 14, and a portion of 
pressure roller 22 is shown pressing (or nipping) said 
print media against said outer surface 12. The linear 
width 24 of groove 14 along axis 11 is shown to have a 
portion 21 of print media 20 bulging into the groove 14, 
which bulging is caused by the deformable nature of 
pressure roller 22. This bulging creates sheer forces 
where the ridges 26 of groove 14 are pressed against 
print media 20. Optimization of the pulling force 
created by drive roller 10 involves determining the 
width 24 of grooves 14, 16 (Fig. 1) to optimize the 
bulging of print media as described and the sheer forces 
created thereby against the loss of frictional surface 
represented by the width 24 of grooves 14, 16. 
[014] Fig. 3 illustrates a drive roller assembly 28 
showing drive roller 10 (Fig 1) used in conjunction with 
a pair of pressure rollers 30, 32. Fig. 4 is a 
perspective drawing of another drive roller assembly 36, 
which is similar to the assembly 28 (Fig. 3) . Fig. 4 is 
intended to be a representation of Fig. 3, except for 
the helical grooves present in drive roller 10. Fig. 5 
shows a representational end view of drive roller 
assembly 36 being used for pulling print media 56. 
[015] Drive roller assembly 36 includes drive roller 

40 and pressure rollers 42, 44. Pressure rollers 42,44 
are located to press print media 56 against drive roller 
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40, individually over substantially different portions 
of the length 46 (Fig. 4) of drive roller 40, and 
collectively over the entire length 46. For this 
purpose, pressure rollers 42, 44 are mounted at 
different radial positions 52, 54 (Fig. 5), 
respectively, with respect to the axis 50 of roller 40 
(Fig. 5) . These different radial positions 52, 54 are 
preferably adjacent to each other and typically as close 
as the physical size of pressure rollers 42, 44 will 
allow. Fig. 4 also shows some overlap between the 
contacts of pressure rollers 42, 44 in the central area 
48, which overlap can be used to increase the contact or 
nip width beyond the overall length 46. 

[016] The maximum frictional force created on print media 
56 by each pressure roller 42, 44 is related to the 
distance along the surface 41 that print media 56 
contacts drive roller 40. Thus the maximum force that 
pressure roller 44 can create is greater than the 
maximum frictional force that pressure roller 42 can 
create because print media 56 contacts drive roller 40 
from radial position 54 to radial position 58 for 
pressure roller 44 and only between radial positions 52 
and 58 for pressure roller 42. The amount of friction 
created on print media 56 is also affected by the amount 
of pressure applied by pressure rollers 42, 44. Fig. 4 
shows pressure adjustment screws 4 9 located at each end 
of each pressure roller 42, 44, which screws 49 may be 
used to vary the pressure of rollers 42, 44 by any 
suitable mechanism, such as a spring bias. Thus the nip 
pressure created by rollers 42, 44 may be adjusted to 
equalize the friction created across length 46 in spite 
of the unequal wrap lengths. In the case of overlap 
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area 48, the individual adjustment screws 4 9 in the 
overlap area may be set reduce the individual pressures 
and thereby compensate for the overlap. Alternatively, 
the second pressure roller may be moved to a non- 
parallel position to the drive roller. 

[017] Although the invention has been described in detail 
with respect to various preferred embodiments thereof, 
it will be recognized by those skilled in the art that 
the invention is not limited thereto but rather that 
variations and modifications can be made therein which 
are within the spirit of the invention and the scope of 
the amended claims. 
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